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(54) [Name of Invention] Diminishing agent of toxicity in nerve cells by 0 -amyloid protein 
(67) [Summary] 

[Assignment] Inspecting tlie physiological effect of the ingredients in tea, which is drunk on a daily 
basis and pose no health problems at all. and developing a substance that has the effect of 
diminishing the toxicity of fi amyloid protein against nerve cells. 

[Resolutions] A diminishing agent of toxicity in nerve cells caused by 0 amyloid protein, which 
includes tea-polyphenol as an active ingredient, and using a method to diminish the toxicity of jS 
•amyloid protein against nerve cells, featuring prescribed effective doses of the diminishing agent 
defined in Claim 1 to patients whoso nerve cells are impinged by the toxicity of H amyloid protein, 

[Scope of claim] 

[Claim I] A diminishing agent of toxicity against nerve cells caused by d -amyloid protein, which 
includes tea-polyphonol as an active ingredient 

[Claim 2] Diminiahing agent of toxicity against nerve cells described in Claim 1, where tea 
polyphenol is tea catechin and/or theaflavin. 

[Claim 3] The diminishing agent of toxicity against nerve cells described in Claim 2, where tea 
catechin and/or theaflavin is from at least one of the following: (-)-epicatechin gailate (ECG), (-) 
- epigallocatechin gailate (E(3CG), theaflavin . theaflavin mono gallate A, theaflavin-mono gallate 
B and theaUavin^di-gallate. 

[Claim 4] A method to diminish the toxicity of -amyloid protein against nerve cells, featuring 
prescribed effective loses of the diminishing agent described in Claim 1 to patients whose nerve 
cells ai*e impinged by the toxicity of li -amyloid protein. 
[Detailed description of the invention] 
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[oooil 

PTechnical field of the invention] The present invention relates to the diminishing agent and its 
effects on tho toxicity against nerve cells caused by 0 -amyloid protein. More in detail, relates to the 
diminishing agent of toxicity in nerve coUs caused by ^amyloid protein, which includes 
tea-polyphenol as an active ingredient, and the method to diminish toxicity against nerve cells 
caused by 0 ^amyloid protein by prescribing the diminishing agent to patients whose norve cells are 
impinged by the toxicity of & -amyloid protein. 
[0002] 

[State of technology prior to invention] Recently, dementia has become a social problem in this 
aging society. This is ospecially so with Alzheimer's disease, which constitutes 25% of dementia, and 
senile dementia of Alzheimer type, which attacks younger people, these material diseases as well as 
cerebrovascular senile dementia farm tho core of dementia in the older population, lliese dementias 
are progressive and are considered extremely hard to cure. Alzheimer's disease and senile dementia 
of Alzheimer are morphologically degenerative diseases, where the cerebral cortex or hippocampal 
cells have been shrunken or reduced. Their noticeable pathological findings are (l) a senile plaque in 
the cerebral cortex or hippocampal cell, and the deposition of 0 -amyloid protein, and (2) changing 
the neurofibril. 

[0003] The developing mechanism of Alzheimer's disease is widely believed to bo attributed to the 
toxicity of depositional j5 -amyloid protein against the nerve cells. The jS ^amyloid protein is a part 
of the amyloid precursor protein and it is known that it exists across cell membrane perforating 
domains and extra'collular domains and shows toxicity against the nerve cells. Therefore, a 
chemical compound lo diminish tho toxicity of 0 -amyloid protein against nerve cells has been 
searched, and so far, Vitimin E (C. Behl, J.B. Davis, R.Lesleyand D. Schubert, Cell, 77,817-827 
(199d)) and M (— ) catechin (Kunigami, et al., Summary of the lecture at the Japan Agricultural 
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ChemiBtiy Society in 1996. p53 (1996)) have been found to have a toxicitydiminishing effect. 
(0004] On the other hand, the physiologkal effect of polyphenol, especially tea catechin or 
theaflavin contuined abundantly in tea. has been studied, and it is reported that they have a 
cholesterol-controlling effect (IbkuKaiHei 2-44449 Open Patent Report) and the inhibitory effect of 
a ' amylase (ibkuKoHei 3-133928 Open Patent Report) . However, there has been no such report 
that tea polyphenol has tho effect of diminishing the toxicity of ^ -amyloid protein against nerve 
cells. 
[00051 

IChallenges the invention wante to resolve] The purpose of the present invention is to investigate 
the physiological effect of the ingredients in tea, which is drunk on a daily basis and poses no health 
problems at all, to develop a substance that has tho effect of diminishing the toxicity of /3 -amyloid 
protein against nerve colls, and to develop a substance that has the effect of HiminiaTiing toxicity of 
*amyloid protein against nerve cells. The inventors of this invention inspected and the exis tenet; of 
a strong diminishing toxicity effect of 0 amyloid protein against nerve cells, thus completing this 
Invention. 

[0006] 

[Measures to solve the challenges] The said invention described in Claim 1 measures the 
diminishing agent of toxicity against nerve cells caused by H -amyloid protein. The said invention 
described in Claim 2 measures the diminishing agent of the toxicity against nerve cells of Claim 1, 
where tea polyphenol is tea catechin and / or theaflavin. The invention described in Claim 3 is a 
method to diminish the toxicity of /)* amyloid protein against nerve cells, featuring prescribed 
effective doses of the diminishing agent described in Claim 1 to patients whose nerve cells are 
impinged by the toxicity of (i -amyloid protein. 
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[00071 

iBmbodiments of the invontion] Tea polyphenol uaod in this invention is tea catechin shown i 
Form I below and theaflavin shown in Form H. These may be used either solely or in combination. 
[0008J 

[Chemistry ll 

[0009] (Ri shows either H or OH, and R2 shows H or 

[OOlOj 

[Chemistry 2] 

Shows [00 Hi 
[0012] 

[Chemistry 3] 



[0013] (Rs and R4 in the &rm show H or 
[0014] 

[Chemistry 4j 
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[0015] , and Rs and R4 could be either the same or difEercnt. ) 

[00161 The foUowinBS are examples of tea catechin shown in Form I above. 

Epicatechin (EC) (Ri=H, RssR in Form 1) 

Bpigallo catechin (BQC) (Ri=OH, Rg=H in Form 1) 

Epicatechin galkte (BCg) (Ri=H, Ri=) 

[0017] 

[Chemistry 6] 



[OOIA] Epigallocatechin gallate (BGCg) (Ri=OH, R2=) 
[0019] 

[Chemistry 6] 



[0020] Next, examples of theaflavin shown in Form II above are firee theaflavin (TFl) (R3=H, R^ sH 
in Form II.) 

Theaflavin*mono'gallateA(TF2A) CR!i=) 
I0021I 

[ChemistiyT] 
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[0022] R4=H) 

TheHflavin-mono-gallateB (TF2B) (Ra =H, R4= in Form II) 
[0023] 

[Chomistry 8] 



[00241 Theaflavin-di-ealkte (TF3) (Rs, = in Form iD 
[002B1 
[Chemistry 9l 



[0026] The above-mentioned tea polyphenol includes structural properties that can be shown in the 
same planar structure as in the chemical compound shown in Forms I and IL In the tea catechin 
shown in Forms I and 11, specifically those with 2'^^ and 3«* configurations of the chemical compound 
except EC, are cis or trana configuration. Those with 2no. 3-^, and "2"^ and configurations of the 
theaflavin shown in Form II are cis or trans-configuration. All these are used in the present 
invention. For the activity of tea polyphenol, the active ingredient of the diminishing agent of 
toxicity against nerve cells in this invention, the density of EC and EGC that shows the strongest 
activity is 50 m M, the same as (+) - catechin. However, ECg and EGCg have a density of one fifth 
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of it. and TPl. TP2A, TF2B and "1" F3 at 2/6 of it. showing respectively 5 times and 2.5 times as 
strong as the activity of (+)— catechin. 

10027] The above-mentioned tea polyphenol contains EGCg and ECg as the main ingiedienta. and 
can be produced from tea leaves. Its manufiacturing method is described in IbkuKaiSho 59-219384 
Pubhc Report, IbkuKaiSho 60-1370 Pubhc Report, TokuKaiSho 61-130285 PubUc Report, etc. For 
example, boil the tea loaves in one of the following solvents: hot water, methanol, ethanol solution, 
and acetone solution. Dissolve aU the extract from the organic solvent, and separate it by dilution 
from the organic solvent. Furthermore, the concentrate of the extracts that hi obtained can be 
separated into the different substances as mentioned above by using high performance liquid 
chromatography. Varioua kinds and forms of t«a loaves can be used, such as green tea leaf, 
uon-fermonted toa, half-fermented tea, infused tea leaves, instant green tea. or even used tea leaves. 
Moreover, tea leaves generally contain around 10 % catecHn. Theaflavin is contained in black tea, 
causing its orange color. 

[0028] The diminishing agent of toxicity against nerve cells caused by 0 -amyloid protein in the 
present invention can bo used solely or mixed properly with auxihary elements for regular use in 
accordance with the purposes. In other words, it can be mixed properly with dUuting agents such as 
gelatin or sodium alguiate, or with solvents such as water or alcohol, or with diluents such as 
carhoxymethyl-celluloae. In the present invention, tiie diminishing agent of toxicity against nerve 
cells caused hy0 -amyloid protein, can be prescribed as oral or non-oral medicine. For example, in 
the case of oral dosage. It can bo taken in various forms, such as with food and drink, or a favorite 
fixid such as liquors. They can also be taken with oral hygiene products such as rinse medicine, tooth 
paste, or troche, and medicine such as internal medicine, powdered medicine, granular medicine, 
tablet, or capsiile, or unregulated drugs. In the case of non oral prescription, it can be used in liquid 
form through injections or intravenous drip, or as suppository in soUd state or suspension viscous 
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liquid. For non-oral dosage, topical interBtitial adminiatration, hypodermic iiyection, ondodermic 
injection, intra muscular iiyection, inti-avenous ixyegtion a$ weU a£i external forms of uees euch as 
anal insertion, topical application, and spray, can aU be used. The present invention of the 
diminishing agent of toxicity in nerve cells also can be used as food for livestock. 
[0029] The dosage of the said invention of the diminishing agent of toxicity against nerve cells 
caused by -amyloid protein can be decided according to its purpose of usage. There is no need to 
worry about the side efifects even if a large amount is given continuously, because the active 
constituents of this substance are highly safe. 
[0030] 

Embodiments] Next, embodiments of the invention wiU be described in detail. However, the 
present invention is not limited to these examples. 
Embodiment 1 

Hippocampal nerve cells of embryos from 18-day pregnant female rats were disseminated on the 
plates with 96 holes with a cell denaity of 6 x 10^ cell/cm^. For the culture medium for propagation, a 
serum-free medium was used, whore DMEM medium (product of NISSUI PHARMACEUTICAL 
CO.,LTD. ) was added with 0.6% glucose and GMS-A supplement (Made by GlBCO Inc.) at a rate of 
one supplement for 1 litre of medium. Dialyzed PCS (blood serum of embryos from cows) (made by 
JRH BIOSCENCE) was added so as to make the density 10 % from the start for 8 10 hours. Then, it 
is cultured for 6 days at 3TC in serum-free medium. 

[0031] 5 days after starting the culture microbe, the medium was changed to a serum-free medium 
with a certain mount of tea polyphenol (tea catechin or theaflavin). andf) -amyloid protein (made by 
BACHEM) was added at a rate of the final density 10 u M. Also, a serum-free medium with only (t 
-amyloid protein added was \ised in contrast. After cultivating them in these mediums at 37^3 for 
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24-30 hours, the survival rate of hippocampal nerve ceUs waa measured by using the MTT method 
(toxicity teat using totrzolium 8alt)( "Manual of Alternative Method of Biological 'Ibsf p.61-6l 
Kyoritu Publi8hinB(1994). Measured value is shown aa the number of living ceUe in the research and 
control area when the number of living hippocampal nerve cells cultured in the medium with no H 
•amyloid protein in considered to be 100. The result is shown in Figure 1. In the figure, A/3 (-) 
indicates an area with no & -amyloid protein added, A 0 (+) indicates a control area with only 0 
-amyloid protein added, EC fi>r a test area with a specified quantity of epicatechin, EGC for a test 
area with a specified quantity of epigallocatachin. ECg for a test area with a specified quantity of 
epicatechin gallate, BGCg for a test area with a specified quantity of epigtdlocatechin gallate, TFl 
for a test area with a specified quantity of fi:ee theaflavin. TF2 for a test area with a specified 
quantity of theafiavin-mono-galkte B, and TF3 for a test area with a specified quantity of 
theaflavin-di-gallate, (+)- C shows a control area with added /3 -amyloid protein and 50// M of 
<+)— catechin. 

[0032] 
[Figure Ij 
Figure 1 
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[0033] Afl shown in the table, 100% of hippocampal nerve cells survived m the case of tea catechin, 
when 60 uM of EC or EGC wa!i added, and 100% hippocampal nerve cella survived when ECg and 
EGCg, a» the muin subafcanco of tea catechin. were added by 10 u M. Therefore, it ia obvious that 
eallate type catechin has stronger activity. On the other hand, in the case of theaflavin, 100% of cell« 
survived with 20 /xM of either theaflavin although TFl has slightly weaker activity. Thus, tea 
polyphenol can reduce or control the toxicity against nerve cells caused by jS - amyloid protein with 
a relatively small addition, 
10034] 

[Effect of the invention] This invention, tho diminishing agent of toxicity against nerve cells 
caused by /J -amyloid protein, reacts to diminish considerably the toxicity against nerve cells 
accompanying the deposition of S -amyloid protein. Moreover, it is highly sufo because its active 
constituent is po^henol, which is a natural product contained in tea and also can be taken by 
ingestion. As a result, it can be added it to daily food and drink in additfon to medical prescriptions. 
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